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SYSTEM AND METHOD FOR SELECTING 
MULTI-RATE PORTS IN A DATA 
TRANSMISSION NETWORK 

BACKGROUND OF THE INVENTION 

1. Technical Field 

The present invention relates generally to transmission of 
data from ports associated With an output adapter in a date 
transmission netWork such as an asynchronous transfer 
mode (ATM) netWork. In particular the present invention 
relates to a device for selecting multi-rate ports in accor 
dance With their respective transmission rates. 

2. Description of the Related Art 
Advancing semiconductor technology evolution has pro 

duced high netWorking protocol engines Within sWitching 
nodes of a data transmission netWork such as an ATM 
netWork. In ATM broadband netWorking technology, the 
current designed transmission rate is in the range of 2.5 
Gigabits/s in support of high speed intermediary devices 
such as the OC48 physical interface. 

High-capacity netWork engines may be utiliZed to process 
traf?c from higher rate ports as Well as being shared by 
several loWer rate ports. For example, existing protocol 
engines that are designed to support an OC12 port (622 
Mbps) can also process the traf?c from four 0C3 ports. The 
higher the processing capacity, the higher the number of port 
combinations that can be supported. In practice, an OC48 
protocol engine could support one OC48 port or four OC12 
ports or sixteen 0C3 ports or mixed combination such as one 
OC12 and tWelve 0C3, or three OC12 and four 0C3. 

Providing such ?exibility to the customer is advantageous 
for a customer Who may not necessarily require a sixteen 
0C3 port adapter. In addition, the multi-port approach 
permits a reduction in sWitching equipment cost since an 
integrated protocol engine is shared by several ports. 

In practice, an engine that is capable of processing 2.5 
Gbps of ATM traffic is also capable of processing a 15 53 
byte ATM cell every 169.6 ns. On the adapter receive side 
of the engine, the aggregate ?oW received is simply com 
posed of the ?oWs received on the various ports. In this 
context, a multiplexer logic device is utiliZed to feed the 
protocol engine With the traf?c from the various ports of the 
input adapter. The only constraint for the input traffic is that 
the sum of the port rates must be loWer than the engine 
processing capacity. 
On the transmit side (output adapters), the problem is very 

different. As for the receive side, the protocol engine 
receives traf?c from the sWitching fabric of the sWitching 
node at the aggregate rate and processes this traf?c: ?oW 
identi?cation such as the lookup of the ATM label, ?oW 
classi?cation With respect to the traf?c class priorities, 
congestion management, and ?nally queuing of the incom 
ing cell in the appropriate queue. Once this process is 
completed, the outgoing traffic must then be sent over the 
various ports attached to the output adapter. This means that 
the processing poWer of the protocol engine must be shared 
betWeen the ports. 

For a case in Which there is a single port, or in for cases 
in Which all ports have an equal transmission rate, the design 
goal is simply to sharing the outgoing traf?c equally among 
the various ports. Assuming, hoWever, that the ports com 
prise a mixed con?guration consisting of, for example, one 
OC12 port and tWelve 0C3 ports, an equal share of the 
aggregate rate of 2.5 Gbps provides to each port a service 
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2 
requirement of 2.5 Gbps/13=192 Mbps. Such a rate is too 
high for an 0C3 port Which has a capacity of 155 Mbps, and 
too loW for the OC12 port Which has a capacity of 622 Mbps. 

Furthermore, it may be necessary for a sWitching node to 
be able to control the rate at Which the traf?c is sent over a 
physical port practically transmitted at a programmable rate 
loWer than the physical rate of the port. This can be 
practically the case When the rates in the netWork backbone 
such as E2 or E3 links are loWer than the access rates of the 

ports (for example 0C3). 
It Would therefore be useful to provide a system and 

method for distributing output traf?c from a high capacity 
netWork engine to multiple multi-rate ports in a distributed 
manner such that the maximum output rate of the engine is 
realiZed Without overloading individual output ports. 

SUMMARY OF THE INVENTION 

A system and method for selecting one port among 
multiple output ports having various transmission rates 
attached to an output adapter of a sWitching node in a data 
transmission netWork and enabling it to transmit its data 
over the netWork are disclosed herein. The system of the 
present invention includes a storage device that contains a 
list of identi?cation codes for the ports. The identi?cation 
code list is arranged in a prioritiZed order from the port 
having the highest transmission rate to the port having the 
loWest transmission rate. The system further includes port 
service request means that generate a service request signal 
for each port, Wherein the service request signal has a 
frequency corresponding to the transmission rate of the 
object port. Port selection means are utiliZed to, in response 
to said identi?cation codes and said service request signal, 
select a requesting port having a highest priority according 
to its identi?cation code and enabling the selected port to 
transmit data over the date transmission netWork. 

All objects, features, and advantages of the present inven 
tion Will become apparent in the folloWing detailed Written 
description. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The objects, features and advantages of the invention Will 
be better understood by reading the folloWing description of 
the invention in referenced to the accompanying draWings 
Wherein: 

FIG. 1 is a block diagram illustrating a multi-rate port 
selection device in accordance With a preferred embodiment 
of the present invention; and 

FIG. 2 is a block-diagram depicting an order control logic 
device and the select logic utiliZed in the multi-rate port 
selection device shoWn in FIG. 1. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

In the folloWing description, it is assumed that n ports, P1 
to P” are attached to an output port of a sWitching node in 
an ATM data transmission netWork, and each transmit ATM 
cells at different rates. It should be noted that, if these 
transmission rates are R1, R2, . . . Rn, and if C is the total rate 
capacity of the output adapter, these rates must meet the 
folloWing requirement: 

The system and method of the present invention addresses 
the problem of selecting and enabling each port to transmit 
associated cells at a rate for Which the port is designed. 
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With reference noW to the ?gures Wherein like reference 
numerals refer to like and corresponding parts throughout, 
and in particular With reference to FIG. 1, there is depicted 
a block diagram illustrating a multi-rate port selection 
device 100 in accordance With a preferred embodiment of 
the present invention. As illustrated in FIG. 1, each port 
Within device 100 includes a requesting unit such as request 
ing unit 10 for port P1, and requesting unit 10‘ for port Pn. 

Each requesting unit includes a port Wrap-value register 
12 (or 12‘) Which is loaded by a control point 14 of the 
sWitching node With a Wrap value. The contents of a counter 
16 (or 16‘) that is incremented by a clock (CLK) are 
continuously compared With the Wrap value loaded in reg 
ister 12 by a comparator 18 (or 18‘). 

The Wrap value loaded by control point 14 into Wrap 
value register 12 is the number of clock periods (time 
periods betWeen clock pulses) that occur during one period 
corresponding to the data transmission rate associated With 
the object port. For example, assuming that a clock provides 
a pulse every 10 ns, the Wrap value Will be 25 if the 
transmission rate of the object port is 4 MHZ. 
When counter 16 (or 16‘) reaches the Wrap-value loaded 

in register 12 (or 12‘), a set signal is supplied at the output 
of comparator 18 (or 18‘). This set signal sets a latch 20 (or 
20‘) and also resets counter 16 (or 16‘) on line 22 (or 22‘). In 
response to being set by the set signal from comparator 18, 
latch 20 (or 20‘) transmits a request signal on line 24 (or 24‘) 
to an order control logic device 26. 
Aport service order register 28 (or other storage means) 

has previously been loaded by control point 14 With a list of 
identi?cation codes for ports P1 to P”. This identi?cation 
codes list is arranged in a prioritiZed order from the port 
having the loWest transmission rate. Therefore, the sequence 
of a identi?cation code list, such as Pi, Pf, Pk, P1 loaded in 
register 28, has no correlation to the physical list P1, P2 . . . 
P” of the ports. The identi?cation code for each port is a 
Word of m bits such as 2min. 

In response to requests from the physical ports, and in 
response to the priority listing of the ports supplied by 
register 28, request signals are provided by order control 
logic 26 on request lines arranged in the same order as the 
list loaded in register 28 to a select logic 30. Arequest signal 
is set to 1 in response to the corresponding port requesting 
to transmit, or to 0 if not. In this manner, the sequence of the 
request lines provides an order Word Wherein all bits Which 
are set to 1 correspond to the requesting ports among the 
priority list loaded in register 28. 

Then, in response to an order Word supplied by order 
control logic 26, select logic 30 selects the requesting port 
Which has the highest transmission rate; that is the ?rst 
requesting port in the list P], P], Pk, . . P1. This selection by 
select logic 30 is accomplished by providing on line 32 a 
select Word of n bits Wherein only one bit (corresponding to 
the selected port) is set to 1. This Word is delivered to 
selector 34 Which responds by selecting the identi?cation 
code of the selected port on bus 36, including n sub-buses of 
m bits. Selector 34 transmits this identi?cation code to 
transmission logic (not shoWn) on line 38. 

The port identi?cation code provided by selector 34 is 
also processed by a decoder 37. In response to receiving the 
port identi?cation code, decoder 37 issues on bus 39, an 
n-bit Word having a single bit set to 1 at the position 
corresponding to the selected physical port. For eXample, if 
port 3 is selected, the port identi?cation code is 3 and the 
decoder output is 00100000. The bit that is set to 1 on bus 
39 resets the latch of the requesting unit corresponding to 
this port. 
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4 
Turning noW to FIG. 2 there is illustrated a block-diagram 

depicting a preferred embodiment of order control logic 
device 26 and select logic device 30 utiliZed in the multi-rate 
port selection device shoWn in FIG. 1. As shoWn in FIG. 2, 
order control logic 26 includes n decoders 40, 42, 44, . . . 46, 

that are respectively associated With an identi?cation code of 
a port loaded in port service order register 28. Thus, decoder 
40 corresponds to port Pi, decoder 42 corresponds to port Pf, 
decoder 44 corresponds to port Pk and decoder 46 corre 
sponds to port P1. Each decoder receives the identi?cation 
code of the port and decodes it into an n-bit Word Wherein 
all bits but one are set to 0. The single bit set to 1 
corresponds to the ranking number of the port. For eXample, 
the identi?cation code of P3 is decoded into the Word 
00100000 and the identi?cation code of P1 is decoded into 
10000000. 

The output of each decoder is utiliZed as an input to an 
AND-OR circuit among AND-OR circuits 48, 50, 52, or 54 
Which are respectively associated With decoders 40, 42, 44, 
or 46. The other input of each AN D-OR circuit is the request 
Word constructed from the request signals from the ports. 
Such a request Word is a n-bit-Word Wherein one or several 
bits are set to 1 in accordance With the requesting ports. 

For a bit set to 1 by the decoder (corresponding to a 
requesting port), the AND-OR circuit supplies a bit set to 1 
at its output. Accordingly, the order Word consisting of the 
n outputs of decoders 48, 50, 52 and 54 is a Word Wherein 
bits set to 1 correspond to the requesting ports. These set bits 
are arranged according to the rate priority provided in 
register 28. 
As previously mentioned, select logic 30 provides a select 

Word of n bits Wherein only the bit corresponding to the 
selected port is set to 1. Select logic 30 constructs the n-bit 
select Word utiliZing the order Word at the output of order 
control logic 26. If the port having the highest rate requests 
to transmit, a bit is set to 1 on line 56 and is utiliZed as such 
in the select Word at the output of select logic 30. In such a 
case, all the other requesting ports must be masked in the 
select Word and the bit set to 1 on line 56 is applied to 
inverter 64. A Zero bit is thus provided to the input of AND 
circuits 66 and 68 and also to the input of all AND circuits 
70, 72, 74. 
When a Zero bit is supplied on line 56, inverter 64 

provides a one bit to the inputs of AND circuits 66 and 68. 
Therefore, if a one bit is present on line 58, AND circuit 66 
produces a one bit at its output, resulting in a select Word at 
the output of select logic 30 having a bit set to 1 for the 
second port (port P]- in FIG. 2). At the same time, inverter 76 
provides a Zero bit to the input of AND circuit 68 and 
therefore, all of folloWing AND circuits 70, 72, . . . and 74 
have an input set to 0. Consequently, no other bits of the 
select Word are set to 1 eXcept the second bit. 

The above process is identical When the ?rst bit of the 
order Word that is set to 1 is the bit on line 60. In such a case, 
inverter 78 provides a Zero bit to all folloWing AND circuits. 
When only a one bit is provided only on line 62, no other bit 
of the order Word is set to 

1. Therefore, the inputs of AND circuit 74 are set to 1, 
resulting in an output set to 1. 

In the folloWing eXample, there are ?ve ports P1 to P5 
having the folloWing rates corresponding to the folloWing 
frequencies: 
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service request signal When said counter reaches said 
Wrap value; and 

port selection logic Which selects said port in accordance 
Port P1 P2 P3 P4 P5 With said identi?cation code and said service request 

Rate 1 MHZ 4 MHZ 1 MHZ 1 MHZ 1 MHZ 5 signal such that a requesting port having said highest 
priority is selected and enabled to transmit data over 

_ _ said data transmission netWork. 

Accordingly, the contents of the port service request 2_ The System of Claim 1, further Comprising. 
reglster Is as follows‘ a comparator that compares said Wrap value to a current 

10 value of said counter and produces an set/reset output 
signal in response to said current value of said counter 

P2 P1 P3 P4 P5 reaches said Wrap value; and 
a latch receiving an output from said comparator, Wherein 

. . 'd l t h t 'd ' t ' l ' The values that are loaded in the Wrap-value registers Sal a C gage“ es Sal .Servlce reqlles slgna 1n 
. . 15 response to being set by said set/reset signal. 

When the clock provides a 10 ns period between pulses are . . . 
. 3. The system of claim 2, wherein said set-reset output 

the following: . . . . 
signal from said comparator resets sa1d counter in response 
to said current value of said counter reaching said Wrap 
value. 

Port P1 P2 P3 P4 P5 20 4. The system of claim L'WhCI‘Cl'Il said Wrap value'is 
loaded in said Wrap-value register utilizing a control point 

wrap'value 100 25 100 100 100 Within said sWitching node. 

5. The system of claim 4, Wherein said list of identi?ca 
Sihee the aggregate rate of all ports is 8 Mbps, the period tion codes is loaded into said storage means by said control 

during Which all ports are served at their correct rate lasts 8 25 POIIIt 
times units, During this period, the various Words which 6. The system of claim 1, wherein said port selection logic 
have been mentioned in the foregoing description are COIIIPIISGSI 
depicted in the folloWing table that also provides the order control logic for providing port request signals from 
sequence of the service to ports Within a period: said ports, Wherein said port request signals request to 

Time Units 1 2 3 4 5 6 7 8 

Requesting P1P2P3 / P2 / P2 / P2 / 
Ports P4P5 
Request 11111 10111 01111 00111 01011 00011 01001 00001 
Order 11111 01111 10111 00111 10011 00011 10001 00001 
Select 10000 01000 1000 00100 1000 00010 10000 00001 

Selected P2 P1 P2 P3 P2 P4 P2 P5 

While the invention has been particularly shoWn and transmit in response to said identi?cation code and said 
described With reference to a preferred embodiment, it Will service request signal; and 
be understood by those skilled in the art that various changes Select logic for selecting said requesting port that has, said 
in form and detail may be made therein Without departing 45 highest transmission rate to transmit 
from the spirit and scope of the invention- 7. The system of claim 6, Wherein said order control logic 
What is claimed is: comprises: 
1~ A System fQr selectlngpne POTt among a Phlrahty of n a plurality of n decoders that are respectively associated 

ports hav1ngvar1ous transmission rates attached to an output With Said plurality of ports, wherein each of Said 
adapter of a sWitching node in a data transmission netWork, 50 decoders generates an n_bit Word having a bit Cone 
and enabling a selected port to transmit data over said data sponding to the ranking number of the associated port 
transmission network, said system comprising: set to 1 in response to said identi?cation code of said 

a data store containing a port list of identi?cation codes associated port; and 
for Said plurality of I1 Ports, wherein Said POrt list iS a plurality of n AND-OR circuits that are respectively 
arranged 1n a pr10r1ty Order from a port havlng a hlghest 55 associated with said plurality of n decoders, Wherein 
transmission rate to a port having a loWest transmission each of said plurality of h AND-OR circuits generate a 
rate; request signal in response to said associated port 

port service request logic providing for each one of said requesting to transmit as communicated by said asso 
ports a service request signal at a frequency corre- ciated decoder and a request Word produced from said 
sponding to a transmission rate of each of said ports, 60 service request signals generated by said port service 
said port service request logic having for each port: request means, and Wherein all said request signals 
a counter incremented by a base clock in accordance provided by said AND-OR circuit form an order Word 

With a base clock period; and Which is supplied to said select logic, said order Word 
a Wrap-value register containing a Wrap value that is having bits set to 1 in accordance With said requesting 

equal to a number of clock periods that occur during 65 ports and arranged according to a priority order of said 
one period corresponding to the data transmission 
rate associated With said port for providing said 

port identi?cation codes as stored Within said storage 
means. 
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8. The system of claim 7, wherein said select logic further 
comprises a combination of logic circuits for providing a 
select Word having a single bit corresponding to the request 
ing port having the highest rate set to 1 in response to said 
order Word provided by said order control logic. 

9. The system of claim 8, further comprising a selector for 
selecting said requesting port having said highest transmis 
sion rate in accordance With said select Word and said list of 
identi?cation codes. 

8 
10. The system of claim 9, further comprising a decoder 

for decoding the identi?cation code of a port selected by said 
selector into an n-bit Word, Wherein only a bit that corre 
sponds to a physical ranking number of the selected port is 
utiliZed to reset said latch corresponding to said requesting 
port having said highest transmission rate. 


